Increased understanding of the early stages of olfaction has lead to a renewed interest in the higher brain regions responsible for forming unified 'odor images' from the chemical components detected by the nose. The piriform cortex, which is one of the first cortical destinations of olfactory information in mammals, is a primitive paleocortex that is critical for the synthetic perception of odors. Here we review recent work that examines the cellular neurophysiology of the piriform cortex. Exciting new findings have revealed how the neurons and circuits of the piriform cortex process odor information, demonstrating that, despite its superficial simplicity, the piriform cortex is a remarkably subtle and intricate neural circuit.
Introduction
The primary senses have long been used as portals into the workings of the brain, a strategy that has facilitated major advances in our understanding of how information is processed by neural circuits to form a coherent picture of the outside world. The olfactory system has been less prominent in this effort than other sensory modalities, perhaps in part because the sense of smell is less important to humans. However, olfaction offers significant advantages for exploring the basic science of sensory processing. For instance, the olfactory system is anatomically shallow and remarkably stereotyped across different species [1], suggesting that it is both tractable to study and likely to reveal fundamental principles about optimal coding strategies that have persisted through evolution. However, olfaction has a number of features that make it uniquely challenging: odor space is multi-dimensional and poorly defined; odor objects (e.g., the zest of lemon and the stench of sewage) are complex syntheses of many chemical components; and the sense of smell is densely interwoven with memories and emotion [2, 3] .
Here, we review recent developments in just one area of olfaction, the cellular physiology of the piriform cortex (PC) of mammals. The PC is the largest cortical region that receives direct synaptic input from the olfactory bulb (OB), which in turn receives direct input from the olfactory epithelium at the back of the nose. Hence, the PC is only two synapses removed from the outside world and, uniquely for a sensory cortex, does not receive its sensory input via the thalamus. Much classic work has been done on the PC [1, 3] , but more recent research on mammalian olfaction has tended to focus on the epithelium and OB. Now, with a growing understanding of its inputs, fresh attention is being directed to the PC. There have been several excellent reviews of the PC in recent years, although these mainly focus on its higher-level functions [2, 3] . Here we take a more reductionist slant and specifically review recent papers on the neuronal hardware -the cells and circuits -in which the processing functions of the PC are implemented.
Basic architecture of the PC
The PC is a trilaminar paleocortex located (in rodents) on the ventrolateral surface of the brain close to the lateral olfactory tract (LOT), which is a myelinated fiber tract conveying output from the OB ( Figure 1A ). In brief, the PC comprises a sparsely populated superficial layer (layer 1), a main input layer (2) containing the densely packed somata of glutamate-releasing principal neurons, and a deep layer (3) containing principal neurons at lower density ( Figure 1B) . The input fibers of the LOT are confined to the upper part of layer 1 (layer 1a), whereas the dense associational and commissural fibers from neurons within the PC and elsewhere are restricted to layers 1b, 2, and 3 ( Figure 1C ) [1, [4] [5] [6] . Scattered more uniformly across all layers are different types of GABA-releasing interneurons that provide feedforward or feedback synaptic inhibition of principal cells ( Figure 1D ) [7] [8] [9] [10] . The PC is also synaptically connected to other nearby areas, including the endopiriform nucleus, anterior olfactory nucleus, olfactory tubercle, and cortical amygdala [1, 4, 5] . Finally, diffuse inputs from elsewhere in the brain can provide neuromodulation of the PC via release of neurotransmitters like acetylcholine and norepinephrine [11, 12] .
The PC is divided more grossly into anterior (aPC) and posterior (pPC) parts ( Figure 1A ). The aPC receives more afferent inputs from the OB and fewer associational inputs, whereas the reverse is the case for the pPC [5, [13] [14] [15] [16] , consistent with recent evidence that the aPC, with its stronger links to the outside world, encodes odor identity, whereas the more introspective pPC encodes odor quality [2, [17] [18] [19] [20] [21] .
The dense associational connectivity of the PC supports the view that its main task is to construct unitary odor objects from the chemical components identified by earlier stages of the olfactory circuit [22] [23] [24] . A postulated key part of this process is the ability of the PC to recognize 
